The effect of reactive oxygen species (ROS) and ROS-scavenging enzymes, superoxide dismutase and catalase, on the thermotolerant ability of Corynebacterium glutamicum.
The function of two reactive oxygen species (ROS) scavenging enzymes, superoxide dismutase (SOD) and catalase, on the thermotolerant ability of Corynebacterium glutamicum was investigated. In this study, the elevation of the growth temperature was shown to lead an increased intracellular ROS for two strains of Corynebacterium glutamicum, the wild-type (KY9002) and the temperature-sensitive mutant (KY9714). In order to examine the effects of ROS-scavenging enzymes on cell growth, either the SOD or the catalase gene was disrupted or overexpressed in KY9002 and KY9714. In the case of the KY9714 strain, it was shown that the disruption of SOD and catalase disturbs cell growth, while the over-productions of both the enzymes enhances cell growth with a growth temperature of 30 °C and 33 °C. Whereas, in the relatively thermotolerant KY9002 strain, the disruption of both enzymes exhibited growth defects more intensively at higher growth temperatures (37 °C or 39 °C), while the overexpression of at least SOD enhanced the cell growth at higher temperatures. Based on the correlation between the cell growth and ROS level, it was suggested that impairment of cell growth in SOD or catalase-disrupted strains could be a result of an increased ROS level. In contrast, the improvement in cell growth for strains with overexpressed SOD or catalase resulted from a decrease in the ROS level, especially at higher growth temperatures. Thus, SOD and catalase might play a crucial role in the thermotolerant ability of C. glutamicum by reducing ROS-induced temperature stress from higher growth temperatures.